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I. INTRODUCTION 
A. 	Need for Material Handling Research  
The reindustrialization of the United States is a topic of current and 
real concern to industry, government, and the university community. There 
is widespread agreement that U.S. productivity must be upgraded and that 
research will play an important role in the improvement of productivity; 
increased attention is being focused on the quality of U.S. production and 
the need for improved quality of both consumer and industrial products; and 
there is greater recognition of the relationship between productivity and 
quality. 
One of the most significant areas of research having a major impact on 
productivity and quality is material handling. Regardless of the product 
manufactured, service performed, processes employed, level of automation 
used, or materials involved, all production processes have one thing in 
common--the need for material handling. 
Material handling means much more than simply handling material. 
Today, material handling means handling, storing, and controlling material, 
with considerable emphasis on the latter. A comprehensive definition of 
material handling would include "using the right method to provide the 
right amount of the right material at the right place at the right time in 
the right condition and at the right cost." 
If productivity means "doing more with less" and quality means "doing 
it right the first time", then it is apparent that material handling can 
have a significant impact on "qualitivity", i.e., increasing productivity 
through improved quality. Additionally, material handling affects the need 
for and levels of inventories. 
In most companies, inventories of raw materials, supplies, tooling, 
work-in-process, and finished goods represent a sizeable opportunity for 
cost reduction. Economic pressures have focused increased attention from 
U.S. managers on the Toyota "just-in-time" system; which provides the 
necessary quantity of the necessary materials at the necessary place 
just-in-time; not too soon and not too late, but just-in-time! 
In general, inventories are required because of an inability to 
control internal and/or external factors. For example, changes in prices, 
customer demand, product designs, production schedules and rates, delivery 
schedules, quality levels, set-up times and costs, labor attitudes, and 
organizational responsibilities can result in increased inventories. 
In comparison with Germany, Japan, Sweden, and the United Kingdom 
relatively little material handling research has been performed in the 
United States. In general, equipment entries in the U.S. arena have tended 
to be either imports or modifications/improvements of foreign developed 
products. Furthermore, very little basic research has been devoted to 
issues related to the design of  integrated material handling systems. 
Traditional 	approaches in designing material 	handling systems 
typically focus on isolated point-to-point moves. Such a process 
frequently results in the creation of "islands of automation" in even the 
most modern manufacturing and distribution facilities, rather than truly 
automated systems. Robots, flexible machining systems, numerically 
controlled machine centers, and automated storage/ retrieval systems, for 
example, have been installed in a number of industries, but frequently they 
are not integrated with the remaining components of the production system. 
For example, it is often the case that automated equipment (production, 
handling, and storage equipment) is idle because material is unavailable. 
Alternately, congested conditions exist around these "islands of automa-
tion" because of a poorly designed material handling system. 
Manufacturers of material handling equipment tend to respond to needs 
identified by the user of such equipment. As a result, material handling 
research and development performed by material handling equipment 
manufacturers represent predominately a passive response to short term 
needs, rather than an active response to long term opportunities. 
Improvements in the handling, storage, and control of material in this 
country have generally tended to be evolutionary, rather than 
revolutionary. However, with the increased emphasis on factory automation, 
it is apparent that innovative approaches to handling, storing, and con-
trolling materials will be required. 
8. 	Establishment of a Material Handling Research Center  
To help meet the material handling research needs of U.S. industry, a 
Material Handling Research Center was established at the Georgia Institute 
of Technology October 1, 1982. It was developed through a planning grant 
awarded by the National Science Foundation to do research toward the 
planning for the Industry/University Material Handling Research Center. 
The award of the planning grant allowed Georgia Tech to plan the 
establishment of the Material Handling Research Center. 	Under the 
direction of Dr. John A. White, Professor of Industrial and Systems 
Engineering, the Material Handling Research Center will conduct basic and 
applied research on material handling related issues with the ultimate goal 
of improving productivity in U.S. industry; at the same time, it will have 
as a major objective strengthening industry/university relationships. 
The Material Handling Research Center is being supported financially 
by its member companies and the National Science Foundation. However, it 
is planned that the Center become self-sufficient financially within five 
years through its industrial membership. 	Toward this end, the research 
agenda for the Center has been developed to meet the needs of its members. 
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II. PLANNING PROCESS FOR CENTER  
A. BACKGROUND  
The planning for a Material Handling Research Center at Georgia Tech 
can be traced to a 1980 meeting of several Georgia Tech faculty members. 
At the meeting it was agreed to pursue the possibility of establishing a 
research center that would appeal to a broad cross-section of industry. 
The hope was to establish a research center that would be of interest to 
both manufacturing and distribution firms. 
Based on Georgia Tech's reputation in material handling, it was 
decided to focus the effort on developing a Material Handling Research 
Center. It was felt initially that the Material Handling Research Center 
might be funded internally. This seemed to be reasonable due to Georgia 
Tech's strong position with industry. However, due to budgetary limits 
placed on the University System of Georgia, such a possibility was ruled 
out and other areas of funding were investigated. The National Science 
Foundation's Industry/University Cooperative Research Center program was 
one alternative considered. 
B. PROPOSAL EFFORT  
In the Spring of 1981, members of Georgia Tech's faculty met with 
members of NSF's Scientific, Technological, and International Affairs 
Directorate to discuss the Industry/University Cooperative Research Center 
Program. Based on that discussion, a proposal was prepared for an NSF 
grant to support the planning for a Material Handling Research Center. The 
proposal was submitted May 1981, with Dr. John A. White designated the 
principal investigator. Following a peer review in September 1981, the 
National Science Foundation awarded Georgia Tech a planning grant to study 
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the feasibility and to do the planning necessary for establishing an 
Industry/University Cooperative Research Center on Material Handling at 
Georgia Tech. 
C. 	EFFORT IN ESTABLISHING INVITATION LISTS  
One of the first tasks performed with the grant was the identification 
of candidates for membership in the Material Handling Research Center. 
Both users and suppliers of material handling equipment were considered. 
Trade magazines, attendance lists of material handling conferences and 
seminars, and Georgia Tech alumni records were reviewed in compiling a list 
of over 250 U.S. companies to be contacted. 
Names of individuals to contact were developed by drawing on the 
personal contacts of Georgia Tech personnel reviewing annual reports of 
several corporations, and consulting Dun & Bradstreet and Thomas Register 
publications. A list of over 400 people was compiled through the planning 
effort. Where available, the list included the Chairman of the Board, 
President, Vice President of Engineering, and/or Vice President of Research 
of each company as well as specific middle managers known to be strongly 
supportive of material handling research. 
A letter describing the plan to establish an industry/university 
cooperative research center was sent to each individual from Dr. Thomas E. 
Stelson, Vice President, Research at Georgia Tech. Based on visits to 
numerous U.S. corporations and discussions of research needs, a draft copy 
of a prospectus for the Center was prepared and a workshop was planned. 
Arrangements were made for a workshop on May 13, 1982, and letters of 
invitation were sent by Dr. John A. White. 
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D. PREPARATION OF PROSPECTUS  
During the same period of time, a prospectus for the Material Handling 
Research Center (hereinafter referred to as the MHRC) was being produced. 
The prospectus was sent to potential attendees prior to the May 13 workshop 
and was discussed at the workshop. The prospectus documented the purpose, 
center by-laws, management plan, operating procedures, and material 
handling research areas for the Center. Additionally, the prospectus 
contained a start-up plan which included the initial management plan and 
the initial research program. The initial research program considered such 
areas as (1) materials control; (2) warehouse automation; (3) robotics and 
material handling; (4) factory automation; (5) logistics system, and (6) 
advanced material handling sensors. The final section contained a budget 
for planned personnel and equipment and a proposed contract agreement 
between the member companies and the Material Handling Research Center. 
E. MAY 13, 1982 MATERIAL HANDLING RESEARCH CENTER WORKSHOP  
Invitations were sent to approximately 250 industry personnel for the 
May 13 workshop. The meeting was held at the Atlanta Hilton Hotel; the 
number of participants exceeded 100. Over 80 attended from industry. The 
participants were welcomed by Governor George Busbee and Dr. Thomas E. 
Stelson. Mr. Alex Schwarzkopf of the National Science Foundation described 
the NSF programs that interact with industry. Dr. John A. White moderated 
the workshop and gave presentations on the organization and various 
functions of the Center. He also discussed the proposed research areas for 
the MHRC. 
The prospectus was discussed at length. Of particular interest were 
the management plan and operating procedures planned for the Center. Many 
of the industry representatives wished to clarify the MHRC contract between 
Georgia Tech and the member company. 
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A questionnaire was distributed during the workshop to obtain industry 
feedback. The feedback instrument was used to measure the interest in the 
proposed research areas and to determine if the management plan and 
operating procedures were agreeable to industry. The participants were 
asked to rate the research areas in terms of interest to their particular 
company. 
F. TABULATION OF FEEDBACK RESULTS AND REVISION OF PROSPECTUS  
Following the workshop, a tabulation was performed of the feedback 
obtained during the workshop. Based on the feedback, it was decided that 
the MHRC would not address bulk handling research issues. Additionally, it 
was decided that research would not be performed, in the near-term, on the 
development of higher level conversive computer languages. 
Based on the feedback obtained, a new prospectus was developed to 
reflect the desires and needs of workshop participants. Changes were made 
in the descriptions of the research areas and in the management structure 
and operating procedures. The corporate agreement was modified to reflect 
the needs of industry and Georgia Tech. More detail and information were 
added to the descriptions of the different research areas. A copy of the 
revised prospectus was mailed to the interested participants, along with an 
invitation to attend a second planning workshop on September 14. 
G. SEPTEMBER 14, 1982 WORKSHOP  
Based on the attendance at the first workshop, an invitation list was 
developed for the September 14 workshop; it consisted of approximately 85 
people. Several invitations were extended to people who were unable to 
participate in the May workshop. The revised prospectus was included with 
the invitation. Each individual was requested to provide feedback 
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concerning any changes or problems they had with the revised prospectus. 
Based on the responses obtained, a further revision of the prospectus was 
performed and the updated prospectus was distributed to participants at the 
September workshop. 
The September workshop was attended by approximately 40 industry 
representatives from 30 companies. The workshop consisted of a brief 
introduction and some welcoming and introductory remarks from Alex 
Schwarzkopf of NSF and John A. White of Georgia Tech. The majority of the 
workshop consisted of faculty members describing their proposed areas of 
research for the MHRC. During the day, there was considerable interaction 
between the faculty and the industry representatives. Notes were kept and 
modifications were made to the proposed research as appropriate. 
Each of the six research areas was described. The faculty members 
presented in abbreviated form the ideas they proposed to pursue. During 
the last hour of the meeting, discussions were held with the potential 
members to attempt to overcome any organizational and administrative 
problems. Of special concern were issues related to the corporate 
agreement, the period of confidentiality, and licensing to subsidiaries. 
Georgia Tech received commitments 	on that date from nine potential 
companies. 	A check for $30,000 was received from IBM and tentative 
commitments were obtained from six other companies, bringing the total to 
15 companies. 
H. TABULATION OF SEPTEMBER WORKSHOP RESULTS  
The tabulation of the feedback from the September workshop reflected 
that the research center was oriented in the proper direction. 
Furthermore, it appeared as though membership commitments were sufficient 
to warrant National Science Foundation support and to establish formally 
the Material Handling Research Center. 
III. START-UP OF THE CENTER  
A. Establishment of the Center  
On October 1, 1982 the Material Handling Research Center was formally 
established by Dr. Joseph M. Pettit, President of Georgia Tech. Letters of 
invitation were distributed on October 6, 1982 to those companies indicating an 
interest in supporting Georgia Tech's research effort. 
To allow the Center to begin operation, Georgia Tech established an account 
with a "line of credit" of $120,000. The account permitted recruitment of 
Graduate Research Assistants and the support of the faculty. 
B. December 1-2, 1982, Industry Advisory Board Meeting  
The first meeting of the Industry Advisory Board was held on the Georgia 
Tech camput December 1 and 2, 1982. The membership status, chairman of the IAB, 
budgets, and research areas were discussed. As of December 1, 17 companies had 
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Additionally, General Dynamics participated, since they were nearing 
approval to join. 
C. 	January 26-27, 1983, Industry Advisory Board Meeting  
The second Industry Advisory Board Meeting was held on January 26-27, 1983. 
The first day of the meeting consisted on small group meetings of the Technical 
Monitors/Industry Advisory Board with the research faculty to discuss the 
direction and focus of the research. The second day involved the IAB in 
discussion of the budget, and equipment and publication policies. 
By this meeting Boeing, General Dynamics, General Motors had also become 
part of the MHRC. 
IV. CONCLUSION 
In conclusion, it appears as though the National Science Foundation 
grant has been a worthIpe endeavor. There were many obstacles to 
overcome to get to the point of having 20 member companies and as we now 
know there are still many other problems that have to continually be 
pursued in order to keep the center viable and responsive to member 
companies needs and still work within the university framework. It has 
been an effort to introduce to the university the different company systems 
and expectations. It has, on the other hand, been a tremendous effort to 
explain to the company representatives the restraints that exist within the 
university environment. It has taken some understanding and effort on both 
the part of the university and the body of companys in order to bring this 
center into being and into focus. 
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